CEGS- 03100
(Novenber 1988)
w Not. #6
(August 1994)
Super sedi ng
CEGS- 03100
(Qct ober 1987)
typed 2 Dec 94

SECTI ON 03100 - STRUCTURAL CONCRETE FORMADRK
PART 1 - GENERAL
1.1  REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

AMVERI CAN CONCRETE | NSTI TUTE (AQ)

AC 347R (1988) Quide to Formwork for Concrete

DEPARTMENT OF COMMERCE ( DOC)
DOC PS 1 (1983) Construction and Industrial Pl ywod
1.2 SWBMTTALS

CGovernnent approval is required for submttals with a "GA" designation;
submttal s having an "FI O' designation are for information only. The
follow ng shall be submtted in accordance with Section 01300 SUBM TTAL
DESCR PTI ONS:

\*SD- 01 Dat a*\

\ *Desi gn*\; \*GA*\.

Desi gn anal ysis and cal cul ati ons for formdesign and met hodol ogy used in
t he desi gn.

\*Concrete Formwork*\; \*Fl O\.

Manuf acturer's data including literature describing formmaterials,
accessories, and formrel easi ng agents.

\*SD- 04 Drawi ngs*\

\*Concrete Formwork*\; \*Fl O\.
Drawi ngs showi ng details of formork including, dinensions of fiber voids,
joints, supports, studding and shoring, and sequence of form and shoring
removal .

\*SD- 06 | nstructions*\

\*Form Rel easi ng Agents*\; \*Fl O\.
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Manuf acturer's recomrendati on on nmethod and rate of application of form
rel easi ng agents.

1.3 DESIGN

Formwor k shall be designed in accordance with nethodol ogy of AC 347R for
anticipated | oads, lateral pressures, and stresses. Forns shall be capable
of producing a surface which neets the requirements of the class of finish
specified in Section 03300 CONCRETE FOR BUI LDI NG CONSTRUCTI ON. For s shal
be capabl e of withstanding the pressures resulting frompl acement and

vi bration of concrete.

1.4  STCRAGE AND HANDLI NG

Fi ber voids shall be stored above ground level in a dry location. Fiber
voids shall be kept dry until installed and overlaid with concrete.

PART 2 - PRODUCTS
2.1 FORM MATERI ALS
2.1.1 Forns For d ass B Finish

Forns for dass B finished surfaces shall be plywood panels conformng to
DOC PS 1, Grade B-B concrete formpanels, dass | or Il. Qher form
materials or liners may be used provided the snoot hness and appear ance of
concrete produced will be equivalent to that produced by the plywod
concrete form panel s.

2.1.2 Forns For d ass D Finish

Forns for dass D finished surfaces, except where concrete is placed
agai nst earth, shall be wood or steel or other approved concrete form
materi al .

2.1.3 Form Ti es

Formties shall be factory-fabricated metal ties, shall be of the renovable
or internal disconnecting or snap-off type, and shall be of a design that
will not permt formdeflection and will not spall concrete upon renoval.
Sol i d backing shall be provided for each tie. Except where renovable tie
rods are used, ties shall not |eave holes in the concrete surface | ess than
1/4 inch nor nmore than 1 inch deep and not nore than 1 inch in dianeter.
Rermovabl e tie rods shall be not nmore than 1-1/2 inches in dianeter.

2.1.4 Form Rel easi ng Agents
Formrel easi ng agents shall be comrercial fornulations that will not bond
with, stain or adversely affect concrete surfaces. Agents shall not inpair
subsequent treatnent of concrete surfaces dependi ng upon bond or adhesion
nor inpede the wetting of surfaces to be cured with water or curing
conpounds.

PART 3 - EXECUTI ON

3.1 | NSTALLATI ON

3.1.1 For mnor k
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Forns shall be nortar tight, properly aligned and adequately supported to
produce concrete surfaces neeting the surface requirenents specified in
Section 03300 CONCRETE FCOR BU LD NG CONSTRUCTI ON and conforning to
construction tol erance given in TABLE 1. Were concrete surfaces are to
have a A ass Aor dass B finish, joints in formpanels shall be arranged
as approved. Wiwere forms for continuous surfaces are placed in successive
units, care shall be taken to fit the fornms over the conpl eted surface so
as to obtain accurate alignnent of the surface and to prevent |eakage of
nortar. Forms shall not be reused if there is any evidence of surface wear
and tear or defects which would inpair the quality of the surface

Surfaces of forms to be reused shall be cleaned of nortar from previous
concreting and of all other foreign material before reuse. Formties that
are to be conpletely wthdrawn shall be coated with a nonstaining bond

br eaker.

3.2 CHAMFERI NG

Except as otherw se shown, external corners that will be exposed shall be
chanfered, bevel ed, or rounded by nol dings placed in the fornms.

3.3 CQATI NG

Fornms for dass A and dass B finished surfaces shall be coated with a form
rel easi ng agent before the formor reinforcement is placed in fina

position. The coating shall be used as recommended in the manufacturer's
printed or witten instructions. Forns for dass D finished surfaces nay
be wet with water in lieu of coating i mmedi ately before placing concrete,
except that in cold weather with probable freezing tenperatures coating
shal |l be mandatory. Surplus coating on formsurfaces and coating on

rei nforcing steel and construction joints shall be renoved before placing
concrete.

3.4 REMOVAL OF FORVS

1

Forns shall be renmoved in a nanner that will prevent injury to the concrete
and ensure the conplete safety of the structure. Formwork for col ums,
wal | s, side of beans and other parts not supporting the weight of concrete
may be rermoved when the concrete has attained sufficient strength to resi st
damage fromthe renoval operation but not before at |east 24 hours has

el apsed since concrete placenent. Supporting forms and shores shall not be
renoved frombeans, floors and walls until the structural units are strong
enough to carry their own weight and any other construction or natura
loads. In no case will supporting fornms or shores be renoved before the
concrete strength has reached 70 percent of design strengths as determ ned
by field cured cylinders or other approved nethods. This strength shall be
denmonstrated by job-cured test specimens, and by a structural analysis
consi dering the proposed loads in relation to these test strengths and the
strength of forning and shoring system The job-cured test specinmens for
formremoval purposes shall be provided in nunbers as directed and shall be
in addition to those required for concrete quality control. The speci nens
shall be renoved fromnolds at the age of 24 hours and shall receive,

i nsof ar as possible, the sane curing and protection as the structures they
represent.

TABLE 1
TCALERANCES FOR FORMED SURFACES

Variations fromthe pl unb: In any 10 feet of length ----- 1/ 4 inch

03100- 3



2.

a.

In the lines and surfaces
of piers, walls

For control-joint grooves,
and ot her conspi cuous
l'i nes

Variation fromthe | evel or
fromthe grades indicated on
the drawi ngs:

In ceilings, and in
ari ses

In horizontal grooves
and ot her conspi cuous
l'i nes

Variation of the |inear
bui I ding lines from
establ i shed position in plan

Variation in the sizes and
| ocations of sl|leeves, floor
openi ngs, and wal | opening

Variation in the thickness
of slabs and wall s

Maxi mum for entire length
and in arises

In any 20 feet of length ----- 1/ 4 inch
Maxi mum for entire length ---- 1/2 inch
In any 10 feet of length ----- 1/ 4 inch
In any bay or in any 20 feet of
length -------mmmmmmiiao 3/ 8 inch
Maxi mum for entire length ---- 3/4 inch
measured before renoval of supporting
shor es

In any bay or in any 20 feet of

length -------mmmmmmo 1/ 4 inch
Maxi mum for entire length ---- 1/2 inch
In any 20 feet --------------- 1/2 inch
MaXi mum - - - - 1 inch
MNUS -------mmmmme e 1/ 4 inch
Plus -------mmmmme i 1/2 inch
MNUS -------mmmmme e 1/ 4 inch

Plus -------mmmmmii oo 1/2 inch
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6.

Foot i ngs:

a. Variation of dinensions
in plan

b. M spl acenment of
eccentricity

c. Reduction in thickness

Variation in steps:
a. Inaflight of stairs
b. In consecutive steps

MNUS -------mii oo 1/2 inch

Plus -------mmmmmme oo 2 inches

when formed or plus 3 inches when pl aced
agai nst unforned excavation

2 percent of the footing width in the
direction of nisplacenment but not nore
than ------mmmmmi e 2 inches

MNUS -------mmmiie oo 5 percent
of specified thickness

Riser -----mmmmmmiee oo 1/8 inch
Tread ----------ccmmmme oo 1/4 inch
Riser ----ccmmmmii e 1/16 inch
Tread -----------cccemmaaaa-n- 1/8 inch
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CEGS- 03200
(Novenber 1988)
WNotice 5
(May 1994)

Super sedi ng
CEGS- 03200

(Qct ober 1987)
typed 4 Cct 94

SECTI ON 03200 - CONCRETE REI NFORCEMENT
PART 1 - CGENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

AVERI CAN CONCRETE | NSTI TUTE (AQ)

AC 318/ 318R (1989; Rev 1992; Errata) Buil ding Code
Requi rements for Reinforced Concrete.

AVERI CAN SOCI ETY FCOR TESTI NG AND MATER ALS (ASTM

ASTM A 53 (1990b) Pipe, Steel, Black and Hot-D pped,
Zi nc- Coat ed Wl ded and Seani ess.

ASTM A 82 (1990a) Steel Wre, Plain, for Concrete
Rei nf or cenent .

ASTM A 184 (1990) Fabricated Deforned Steel Bar Mats
for Concrete Reinforcenent.

ASTM A 185 (1990a) Steel Wl ded Wre Fabric, Plain,
for Concrete Reinforcenent.

ASTM A 497 (1990b) Steel Wl ded Wre Fabric, Defornmed,
for Concrete Reinforcenent.

ASTM A 499 (1989) Steel Bars and Shapes, Carbon Rolled
from"T" Rails.

ASTM A 615 (1992b) Deformed and Plain Billet-Steel
Bars for Concrete Reinforcenent.

ASTM A 675 (1990a) Steel Bars, Carbon, Hot-Wought,
Special Quality, Mechanical Properties.

ASTM A 706 (1992b) Low Al loy Steel Deformed Bars for
Concr et e Rei nf orcement.

AMER CAN WELDI NG SOOI ETY (AWB)
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AW D1. 4 (1992) Structural Vel ding Code -
Rei nforci ng Steel.

CONCRETE REI NFORCI NG STEEL | NSTI TUTE (CRSl)
CRSI MsP-1 (1990) Manual of Standard Practice.
1.2 SUBM TTALS

CGovernnent approval is required for submttals with a "GA" designation;
submttal s having an "FI O' designation are for information only. The
followi ng shall be submtted in accordance with SECTION: 01300 -
SUBM TTAL DESCRI PTI ONS:

\*SD- 04, Drawi ngs*\

\*Concrete Reinforcenent Systent\; \*GA*\.
Detai | draw ngs showi ng reinforcing steel schedul es, sizes, grades, and
splicing and bending details. Drawi ngs shall show support details
i ncl udi ng types, sizes and spaci ng.

\*SD- 08, Statenent s*\

\*Qualifications*\; \*FIO\.
A list of names of qualified wel ders.

\*SD- 13, Certificates*\

\*Reinforcing Steel *\; \*Fl O\.
Certified copies of mll reports attesting that the reinforcing steel
furni shed neets the requirements specified, prior to the installation of
rei nforcing steel.

1.3 QUALI FI CATI ONS

Wl ders shall be qualified in accordance with AWs D1.4. Qualification
test shall be performed at the worksite and the Contractor shall notify
the Contracting Officer 24 hours prior to conducting tests. Special

wel di ng procedures and wel ders qualified by others may be accepted as
pernmtted by AW D1. 4.
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1.4 DELIVERY AND STORACGE

Rei nf or cemrent and accessories shall be stored off the ground on platforns,
skids, or other supports.

PART 2 - PRODUCTS
2.1 DONELS

Dowel s shall conformto ASTM A 675, Grade 80, or ASTM A 499. Steel pipe
conformng to ASTM A 53, Schedul e 80, may be used as dowel s provided the
ends are closed with metal or plastic inserts or with nortar.

2.2 FABR CATED BAR NATS
Fabricated bar mats shall conformto ASTM A 184.
2.3 REI NFORO NG STEEL

Rei nforci ng steel shall be deformed bars conforning to ASTM A 615 or ASTM
A 706, grades and sizes as indicated. Cold drawn wire used for spiral
rei nforcement shall conformto ASTM A 82.

2.4 \WELDED WRE FABRI C

Wl ded wire fabric shall conformto ASTM A 185 or ASTM A 497.
2.5 WRE TIES

Wre ties shall be 16 gauge or heavier black anneal ed steel wire.
2.6 SUPPCRTS

Bar supports for formed surfaces shall be designed and fabricated in
accordance with CRSI MSP-1 and shall be steel or precast concrete bl ocks.
Precast concrete bl ocks shall have wire ties and shall be not |ess than 4
by 4 inches when supporting reinforcement on ground. Precast concrete

bl ock shall have conpressive strength equal to that of the surrounding
concrete. Wiere concrete forned surfaces will be exposed to weat her or
where surfaces are to be painted, steel supports within 1/2-inch of
concrete surface shall be gal vani zed, plastic protected or of stainless
steel. Concrete supports used in concrete exposed to view shall have the
same color and texture as the finish surface. For slabs on grade,
supports shall be precast concrete blocks, plastic coated steel fabricated
with bearing plates, or specifically designed wire-fabric supports
fabricated of plastic.

PART 3 - EXECUTI ON
3.1 REI NFORCEMENT

Rei nf or cemrent shal | be fabricated to shapes and di nensi ons shown and shal |
conformto the requirements of AC 318/ 318R Reinforcenent shall be cold
bent unl ess ot herw se aut horized. Bending may be acconplished in the
field or at the nill. Bars shall not be bent after enbednent in concrete.
Safety caps shall be placed on all exposed ends of vertical concrete

rei nforcement bars that pose a danger to life safety. Wre tie ends shall
face away fromthe forns.
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3.1.1 Pl acenent

Rei nforcenment shall be free fromloose rust and scale, dirt, oil, or other
del eterious coating that could reduce bond with the concrete.

Rei nf orcemrent shal | be placed in accordance with A 318/ 318R at | ocations
shown plus or nminus one bar diameter. Reinforcement shall not be

conti nuous through expansion joints and shall be as indicated through
construction or contraction joints. Concrete coverage shall be as
indicated or as required by AC 318/ 318R If bars are noved nore than one
bar dianeter to avoid interference with other reinforcenent, conduits or
enbedded itens, the resulting arrangement of bars, including additiona
bars required to meet structural requirements, shall be approved before
concrete is placed.

3.1.1.1 Ri bbed Mat Foundati ons

Rei nf or cerent shal | be continuous through construction joints, but
not through expansion and contraction joints.

(Authority: 3078 DR ("Deficiency in Quide Spec 03300") dated 20 MNar
1984 and approved for regional change for insertion of ribbed mat
foundation requirenents, 23 Apr 1984) (May 1984)

3.1.2 Splicing

Splices of reinforcement shall conformto AC 318/ 318R and shall be made
only as required or indicated. Splicing shall be by |apping or by
nmechani cal or wel ded butt connection; except that |ap splices shall not be
used for bars larger than No. 11 unl ess otherwi se indicated. Wl ding
shall conformto AWS D1.4. Welded butt splices shall be full penetration
butt welds. Lapped bars shall be placed in contact and securely tied or
spaced transversely apart to permt the enbedrment of the entire surface of
each bar in concrete. Lapped bars shall not be spaced farther apart than
one-fifth the required length of lap or 6 inches. Mechanical butt splices
shall be in accordance with the recommendati on of the manufacturer of the
nmechani cal splicing device. Butt splices shall devel op 125 percent of the
specified mninumyield tensile strength of the spliced bars or of the
smal ler bar in transition splices. Bars shall be flame dried before butt
splicing. Adequate jigs and clanps or other devices shall be provided to
support, align, and hold the longitudinal centerline of the bars to be
butt spliced in a straight line
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3.2 WELDED-WRE FABR C

Vel ded-wire fabric shall be placed in slabs as indicated. Fabric placed
in slabs on grade shall be continuous between expansi on, construction, and
contraction joints. Fabric placenent at joints shall be as indicated. Lap
splices shall be nade in such a way that the overlapped area equal s the

di stance between the outernost crosswires plus 2 inches. Laps shall be
staggered to avoid continuous laps in either direction. Fabric shall be
wired or clipped together at laps at intervals not to exceed 4 feet.
Fabric shall be positioned by the use of supports.

3.3 DOVWELS

Dowel s shall be installed in slabs on grade at |ocations indicated and at
right angles to joint being dowel ed. Dowels shall be accurately

posi tioned and aligned parallel to the finished concrete surface before
concrete placenment. Dowels shall be rigidy supported during concrete

pl acenent. (ne end of dowels shall be coated with a bond breaker.

--000- -
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CEGS- 03250
(Decenber 1988)
w Not. #2
(February 1993)
Super sedi ng
CEGS- 03250

(Qct ober 1987)
typed 4 May 94

SECTI ON 03250 - EXPANS|I ON JA NTS, CONTRACTI ON JAO NTS, AND WATERSTCPS

PART 1 - CGENERAL

1.

1  REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnati on only.

AVERI CAN HARDBQOARD ASSCCI ATI ON ( AHA)

AHA A135. 4

(1982; R 1988) Basic Hardboard

AVERI CAN SOCI ETY FCOR TESTI NG AND MATER! ALS (ASTM

ASTM D 1751

ASTM D 1752

ASTM D 2628

ASTM D 2835

CORPS OF ENGI NEERS ( CCE)

CCE CRD-C 513

CCE CRD-C 572

(1983; R 1991) Prefornmed Expansi on Joint
Filler for Concrete Paving and Structural
Construction (Nonextruding and Resilient
Bi t uni nous Types)

(1984; R 1992) Prefornmed Sponge Rubber and
Cork Expansion Joint Fillers for Concrete
Pavi ng and Structural Construction

(1991) Preformed Pol ychl or opr ene
El astomeric Joint Seals for Concrete
Pavenent s

(1989) Lubricant for Installation of

Pref ornmed Conpression Seals in Concrete
Pavenent s

(1974) Corps of Engineers Specifications
for Rubber Waterstops

(1974) Corps of Engineers Specifications
for Pol yvinyl chl ori de Wt er st ops
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FEDERAL SPECI FI CATI ONS (FS)

FS SS- S 1401 (Rev C Notice 1) Seal ant, Joint,
Non- Jet - Fuel - Resi stant, Hot-Applied, for
Portl and Cerrent and Asphalt Concrete
Pavenent s

1.2 SUBM TTALS

CGovernnent approval is required for submttals with a "GA" designation;
submttal s having an "FI O' designation are for information only. The
follow ng shall be submtted in accordance with Section 01300 SUBM TTAL
DESCR PTI ONS:

\*SD-01 Dat a*\
\*NMaterial s*\; \*FI O\.

Manuf acturer's catal og data and manufacturer's reconmmended instructions
for splicing of waterstops.

\*SD- 13 Certificates*\
\*NMaterial s*\; \*FI O\.

Certificates of conpliance stating that the joint filler and seal ant
materials and waterstops conformto the requirenents specified.

1.3 DELIVERY AND STCRACE

Material delivered and placed in storage shall be stored off the ground
and protected fromnoisture, dirt, and other contam nants. Seal ants shall
be delivered in the manufacturer's original unopened containers. Sealants
whose shelf |ife has expired shall be renoved fromthe site.

PART 2 - PRODUCTS
2.1 CONTRACTI ON-JA NT STRIPS

Contraction-joint strips shall be 1/8-inch thick tenpered hardboard
conforming to AHA A135.4, dass 1. In lieu of hardboard strips, rigid
pol yvi nyl chl oride (PVC) insert strips specifically designed to induce
control l ed cracking in slabs on grade may be used. Such insert strips
shal | have renovabl e top section.

2.2  EXPANSI ONJA NT FI LLER
Expansion-joint filler shall be prenolded material conformng to ASTM D
1751 or ASTM D 1752. Unless otherwi se indicated, filler nmaterial shall be
3/8-inch thick and of a width applicable for the joint forned.

2.3 JO NT SEALANT
Joint sealant shall conformto the foll ow ng:

2.3.1 Preformed Pol ychl oroprene E astoneric Joint Seals

ASTM D 2628.
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2.3.2 Lubricant for Installation of Preformed Conpression Seal s
ASTM D 2835.

2.4 \WATERSTCPS
Wat erstops shall conformto CCE CRD-C 513 or CCE CRD-C 572

PART 3 - EXECUTI ON

3.1 JANTS
Joints shall be installed at |ocations indicated and as authori zed.
3.1.1 Contraction Joints

Contraction joints may be constructed by inserting tenpered hardboard
strips or rigid PVCinsert strips into the plastic concrete or by cutting
the concrete with a saw after concrete has set. Joints shall be

approxi mately 1/8-inch wi de and shall extend into the slab approxi mately
one-fourth the slab thickness but not |ess than 1 inch.

3.1.1.1 Joint Strips

Strips shall be of the required dinensions and as |ong as practicabl e.
After the first floating, the concrete shall be grooved with a tool at the
joint locations. The strips shall be inserted in the groove and depressed
until the top edge of the vertical surface is flush with the surface of
the slab. The slab shall be floated and finished as specified. Wrking
of the concrete adjacent to the joint shall be the ni ni numnecessary to
fill voids and consolidate the concrete. Wiuere indicated, the top portion
of the strip shall be sawed out after the curing period to forma recess
for sealer. The renovable section of PVC strips shall be discarded and
the insert left in place. Means shall be provided to insure true
alignnent of the strips is nmaintained during insertion

3.1.1.2 Sawed Joints

Joint sawi ng shall be early enough to prevent uncontrolled cracking in the
slab, but late enough that this can be acconplished without appreciable
spal ling. Concrete-sawi ng machi nes shall be adequate in nunber and power,
and with sufficient replacenent blades to conplete the sawing at the
required rate. Joints shall be cut to true alignnent and shall be cut in
sequence of concrete placenment. Sludge and cutting debris shall be
removed.

3.1.2 Expansion Joints

Prenol ded expansion joint filler shall be used in expansion and isolation
joints in slabs around col ums and between sl abs on grade and vertica
surfaces where indicated. The filler shall extend the full slab depth
unl ess otherwi se indicated. The edges of the joint shall be neatly
finished with an edging tool of 1/8-inch radius, except where a resilient
floor surface will be applied. Were the joint is to receive a seal ant,
the filler strips shall be installed at the proper |evel belowthe
finished floor with a slightly tapered, dressed-and-oiled wood strip
tenporarily secured to the top thereof to forma recess 3/4-inch deep to
be filled with sealant. The wood strip shall be renoved after the
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concrete has set. In lieu of the wood strip a renovabl e expansion filler
cap designed and fabricated for this purpose may be used.

3.1.3 Joint Seal ant

Sawed contraction joints and expansion joints in slabs shall be filled
with joint sealant, unless otherw se shown. Types and | ocations of

seal ants shall be as indicated. Joint surfaces shall be clean, dry, and
free of oil or other foreign material which woul d adversely affect the
bond between seal ant and concrete. Joint sealant shall be applied as
recommended by the manufacturer of the sealant. Joints sealed with field
nol ded seal ant shall be conpletely filled with seal ant.

3.2  WATERSTCOPS

Wat erstops shall be of the type indicated and shall be installed at the

| ocations shown to forma continuous water-tight diaphragm Adequate
provision shall be made to support and conpletely protect the waterstops
during the progress of the work. Any waterstop punctured or damaged shal |
be repaired or replaced. Splices shall be made in conformance with the
recommendati ons of the waterstop manufacturer. Continuity of cross
sectional features shall be maintained across the splice. Splices show ng
evi dence of separation after bending shall be remade.

--000- -

-- End of Section --
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CEGS- 03300
(Decenber 1988)
w Not. #8
(February 1994)
Super sedi ng
CEGS- 03300

(Cct ober 1987)
typed 25 May 94

SECTI ON 03300 - CONCRETE FCR BU LDl NG CONSTRUCTI ON
PART 1 - GENERAL
1.1  REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnati on only.

AVERI CAN CONCRETE | NSTI TUTE (Ad)

AC 117 (1990; Errata) Standard Tol erances for
Concrete Construction and Materials

AC 211.1 (1991) Standard Practice for Selecting
Proportions for Normal, Heavywei ght, and Mass
Concrete

AC 301 (1989) Structural Concrete for Buildings

AC 305R (1991) Hot Weat her Concreting

ACl 318 (1989; Rev 1992; Errata) Buil ding Code

Requirenents for Reinforced Concrete

AVERI CAN SOCI ETY FOR TESTI NG AND MATER! ALS (ASTM

ASTM C 31 (1991) Making and Quring Concrete Test
Specinens in the Field

ASTM C 33 (1990) Concrete Aggregates

ASTM C 39 (1986) Compressive Strength of Cylindrical
Concr et e Speci mens

ASTM C 42 (1990) ntaining and Testing Drilled Cores
and Sawed Beans of Concrete

ASTM C 94 (1992) Ready-M xed Concrete

ASTM C 109 (1992) Conpressive Strength of Hydraulic
Cement Mortars (Using 2-in. or 50-mm Cube
Speci nens)

ASTM C 143 (1990a) Sl unmp of Hydraulic Cenent Concrete

ASTM C 150 (1992) Portl and Cenent
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ASTM C 171 (1992) Sheet Materials for CQuring Concrete

ASTM C 172 (1990) Sanpling Freshly Mxed Concrete

ASTM C 173 (1978) Air Content of Freshly M xed Concrete
by the Vol unetric Met hod

ASTM C 192 (1990a) Making and Quring Concrete Test
Speci nens in the Laboratory

ASTM C 231 (1991b) Air Content of Freshly M xed Concrete
by the Pressure Mt hod

ASTM C 260 (1986) Air-Entraining Adm xtures for
Concrete

ASTM C 309R (1991) <uide for Consolidation of Concrete

ASTM C 494 (1992) Chem cal Adm xtures for Concrete

ASTM C 595 (1992a) Bl ended Hydraulic Cenents

ASTM C 597 (1983; R 1991) Pul se Vel ocity Through
Concrete

ASTM C 618 (1992a) Fly Ash and Raw or Cal cined Natural

Pozzol an for Use as a Mneral Adm xture in
Portl and Cenent Concrete

ASTM C 803 (1990) Penetration Resistance of Hardened
Concrete

ASTM C 805 (1985) Rebound Number of Hardened Concrete

ASTM C 989 (1989) G ound Ganul ated Bl ast-Furnace Sl ag
for Use in Concrete and Mrtars

ASTM C 1017 (1992) Chem cal Adm xtures for Use in
Produci ng Fl owi ng Concrete

ASTM C 1107 (1991a) Packaged Dry,
Hydraul i c- Cemrent Grout (Nonshri nk)

ASTM D 98 (1987) Cal ci um Chl ori de

ASTM E 96 (1993) Water Vapor Transm ssion of Materials

FEDERAL SPEC FI CATI ONS ( FS)
FS OCC C 467 (Rev Q doth, Burlap, Jute (or Kenaf)

FS SS-S-200 (Rev E Am1) Seal ants, Joint, Two-Conponent,
Jet - Bl ast - Resi stant, Col d-Applied, for
Portl and Cerent Concrete Pavenent\F

FS SS- S 1401 (Rev C Notice 1) Seal ant, Joint,
Non- Jet - Fuel - Resi stant, Hot-Applied, for
Portl and Cermrent and Asphalt Concrete
Pavernent s\ F
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NATI ONAL READY- M XED CONCRETE ASSOCI ATI ON ( NRMCA)
NRMCA CPMB 100 (1990) Concrete Plant Standards

NRMCA QC 3 (1984) Quality Control Manual: Section 3,
Plant Certifications Checklist:
Certification of Ready-M xed Concrete
Production Facilities

NRMCA TMVB (1989) Truck M xer, and Agitator Standards

1.2 SWBMTTALS
CGovernnent approval is required for submttals with a "GA" designation;
submttal s having an "FI O' designation are for information only. The
follow ng shall be submtted in accordance with Section 01300 SUBM TTAL
DESCR PTI ONS:

\*SD-08 St at errent s*\
\*Proportions of Mx*\; \*GA*\.

The results of trial mx along with a statement giving the naxi mum nom nal
coarse aggregate size and the proportions of all ingredients that will be
used in the manufacture of each strength of concrete, at |east 14 days prior
to commenci ng concrete placing operations. Aggregate weights shall be based
on the saturated surface dry condition. The statenent shall be acconpanied
by test results froman i ndependent commercial testing |aboratory, attesting
that the proportions selected will produce concrete of the qualities
indicated. No substitutions shall be made in the materials used in the work
without additional tests to showthat the quality of the concrete is
satisfactory.

\*SD- 09 Reports*\
\*Sanpl i ng and Testing*\; \*Fl O\.

Certified copies of laboratory test reports, including all test data, for
aggregate, adm xtures, and curing materials. These tests shall be made by
an approved comrercial |aboratory or by a |aboratory naintained by the
manuf acturers of the materials.

\*SD- 13 Certificates*\
\*Cementitious Material s*\; \*Fl O\.

Manuf acturer's certification of conpliance, acconpanied by mll test reports
attesting that the materials neet the requirements of the specification
under which it is furnished, for cenment, pozzolan, and ground iron

bl ast-furnace slag. No cenent, pozzolan, or slag shall be used until notice
of acceptance has been given. Cenent, pozzolan, and slag may be subjected
to check testing by the Government from sanples obtained at the mll, at
transfer points, or at the project site.

1.3 CGENERAL REQU REMENTS

Tol erances for concrete construction and materials shall be in accordance
with Al 117.

1.3.1 Strength Requirenents
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Structural concrete for all work shall have a 28-day conpressive strength of
3000 pounds per square inch.

1.3.2 A r Entrai nnent

Concrete in ground floor slabs shall contain from3 to 5 percent total air.
Concrete in elevated floor slab shall not be air entrained.

1.3.3 Special Properties

Concrete may contain other adm xtures, such as water reducers,

superpl asticizers, or set retarding agents to provide special properties to
the concrete, if approved.

1.3.4 Sunp

Slunp shall be within the following limts:

Structural E erent Slunp in inches

M ni mum Maxi mum
Wal | s, columms and beans 2 4
Foundati on wal |l s, substructure 1 3

wal | s, footings, pavenent, and sl abs
Any structural concrete approved
for placenment by punping None 6

Where use of superplasticizers are approved to produce flow ng concrete
t hese slunp requirenents do not apply.

1.3.5 Technical Service for Specialized Concrete

The service of a technical representative shall be obtained to oversee

proportioning, batching, nixing, placing, consolidating and finishing of
speci al i zed structural concrete, such as |ightweight or flowi ng concrete
until field controls indicate concrete of specified quality is furnished.

1.4 PROPORTIONS OF M X
1.4.1 Mxture Proportioning, Normal Wight Concrete

Trial batches shall contain materials proposed to be used in the project.
Trial mxtures having proportions, consistencies and air content suitable
for the work shall be made based on nethodol ogy described in A 211.1,
using at least three different water-cement ratios. Trial mxes shall be
proportioned to produce concrete strengths specified. In the case where
ground iron bl ast-furnace slag is used, the weight of the slag will be
substituted in the equations for the termP which is used to denote the

wei ght of pozzolan. Trial mxtures shall be designed for maxi nrumpermtted
slump and air content. The tenperature of concrete in each trial batch
shall be reported. For each water-cenent ratio at |east three test
cylinders for each test age shall be made and cured in accordance with ASTM
C 192. They shall be tested at 7 and 28 days in accordance with ASTM C 39
Fromthese test results a curve shall be plotted showi ng the relationship
bet ween wat er-cement ratio and strength. For each strength of concrete the
maxi mum al | owabl e water-cenent ratio shall be that shown by these curves to
produce an average strength as specified in paragraph AVERAGE STRENGTH.

1.4.2 Average Strength
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In meeting the strength requirements specified, the selected mxture
proportion shall produce an average conpressive strength exceedi ng the
specified strength by the anmount indicated below. Were a concrete
production facility has test records, a standard devi ation shall be
establ i shed. Test records fromwhich a standard deviation is cal cul ated
shal |l represent naterials, quality control procedures, and conditions
simlar to those expected; shall represent concrete produced to neet a
specified strength or strengths within 1000 psi of that specified for
proposed work; and shall consist of at |east 30 consecutive tests. A
strength test shall be the average of the strengths of two cylinders nade
fromthe sane sanpl e of concrete and tested at 28 days or at other test age
designated for determnation of the specified strength.

1.4.2.1 Test Records Exceeding 29
Requi red average conpressive strength used as the basis for selection of
concrete proportions shall be the larger of the specified strength plus the

standard deviation nmultiplied by 1.34 or the specified strength plus the
standard deviation multiplied by 2.33 ninus 500.
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1.4.2.2 Test Records Less Than 29

Wiere a concrete production facility does not have test records neeting the
above requirenments but does have a record based on 15 to 29 consecutive
tests, a standard devi ati on may be established as the product of the

cal cul ated standard deviation and a nodification factor fromthe follow ng
t abl e:

No. of tests (1) Modi fication factor
for standard devi ation

| ess than 15 See Note
15 1.16
20 1.08
25 1.03
30 or nore 1.00

(1) Interpolate for internedi ate nunbers of tests.

When a concrete production facility does not have field strength test
records for cal cul ation of standard deviation or the nunber of tests is less
than 15, the required average strength shall be:

a. The specified strength plus 1000 specified strength of |ess than
3000 psi .

b. The specified strength plus 1200 for specified strengths of 3000 to
5000 psi .

c. The specified strength plus 1400 for specified strengths greater
t han 5000 psi .

1.5 STORAGE OF MATERI ALS
Rei nf orci ng bars and accessories shall be stored above the ground on
pl atforns, skids or other supports. Qher materials shall be stored in such
a manner as to avoid contanination and deterioration. Adm xt ures whi ch
have been in storage at the project site for longer than 6 nmonths or which
have been subjected to freezing shall not be used unless retested and proven
to meet the specified requirenents.

PART 2 - PRCDUCTS

2.1 ADM XTURES

Adm xtures shall conformto the follow ng
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2.1.1 Air-Entraining Adm xture
ASTM C 260.
2.1.2 Flowing Concrete Admi xture
ASTM C 1017, Type 1 or 2.
2.1.3 \Water-Reducing or Retarding Adm xture
ASTM C 494, Type A, B, D, F, or G
2.2 CEMENTI Tl QUS NATERI ALS
Cementitious materials shall each be of one type and from one source when
used in concrete which will have surfaces exposed in the finished structure.
Cementitious materials shall conformto one of the foll ow ng:

2.2.1 Cemrent

ASTM C 150, Type |, lowalkali with the alkali content not exceeding 0.6
percent.

2.2.2 Por t | and- Pozzol an Cement
ASTM C 595, Type IP, IP (M5) or IP (M.
2.2.3 Pozzol an

ASTM C 618, dass F, Cor N Pozzolan may be bl ended with Type | or Il
portland cement. Wen a pozzolan is used in a flexural strength concrete
m x design, the solid volune of pozzol an when conbi ned with portland cenent
shall not exceed 25 percent of the solid volume of portland cenent plus
pozzol an. nly one class of pozzolan, froma single source, shall be used.

2.3  AGGREGATES
Aggregates shall conformto the follow ng:
2.3.1 Nornal Weight Aggregate
ASTM C 33.
Coar se aggregate shall be well graded fromfine to coarse within prescribed
l[imts. Maxi mumnom nal coarse aggregate size shall be 1-1/2 inches except
as follows:

(a) Nominal maxi mum size of aggregate shall be not larger than 1/5 the
narrowest di nensi on between the sides of the forns of the menber for which
concrete is to be used nor larger than 3/4 the m ni numcl ear spaci ng bet ween
bars.

(b) Nominal maxi mum size of aggregate shall be not larger than 1/4 the

sl ab thi ckness and shall not exceed 1-1/2 inches for slabs over 6 inches
t hi ck.
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2.4 CURI NG MATER ALS
2.4.1 Burlap
FS CCC G 467.
2.4.2 Inpervious Sheets

ASTM C 171, type optional, except that polyethylene film if used, shall be
whi t e opaque.

2.5 EMBEDDED | TEMS

Enbedded itens shall be of the size and type indicated or as needed for the
application. Inserts for shelf angles and bolt hangers shall be of
nmal | eabl e iron or cast or wought steel.

2.6  NONSHRI NK GraUT

Nonshrink grout shall conformto ASTM C 1107 G-ade A and shall be a
formul ation suitable for the application.

2.7 NONSLI P SURFACI NG MATERI AL

Nonslip surfacing material shall consist of fifty-five percent, m ni num

al um num oxi de or silicon-dioxide abrasive ceramcally bonded together to
forma honmogenous material sufficiently porous to provide a good bond with
portland paste; or factory-graded emery material consisting of not |ess than
45 percent al umi num oxi de and 25 percent ferric oxide. The naterial shal

be well graded fromparticles retained on the No. 30 sieve to particles
passing the No. 8 sieve.

2.8 VAPOR BARRI ER
Vapor barrier shall be polyethyl ene sheeting with a mninmumthickness of 6
mls or other equivalent naterial having a vapor perneance rating not
exceeding 0.5 perms as determned in accordance with ASTM E 96

2.9 WATER

Water shall be potable. Water for curing shall not contain any substance
injurious to concrete, or which causes staining.
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PART 3 - EXECUTI ON
3.1 PREPARATI ON CF SURFACES

Surfaces to receive concrete shall be clean and free fromfrost, ice, mud,
and water. Conduit and other sinilar itens shall be in place and cl ean of
any del eteri ous substance.

3.1.1 Foundat i ons

Eart hwork shall be as specified in Section 02221 EXCAVATI Q\, FILLING AND
BACKFI LLI NG FOR BU LDI NGS.  Fl owi ng water shall be diverted w thout washi ng
over freshly deposited concrete. Sem por ous subgrades for foundations and
footings shall be danmp when concrete is placed.

3.1.2 Vapor Barrier

Unl ess ot herw se indicated, subgrades for slabs in buildings shall be
covered with a vapor barrier. Vapor barrier shall be placed over the
capillary water barrier. Vapor barrier edges shall be |apped at |east 4

i nches and ends shall be I apped not less than 6 inches. Patches and | apped
joints shall be sealed with pressure-sensitive adhesive or tape not |ess
than 2 inches wi de and conpatible with the menbrane.

3.1.3 Preparation of Previously Placed Concrete

Concrete surfaces to which other concrete is to be bonded shall be roughened
in an approved manner that will expose sound aggregate uniformy without
damagi ng the concrete. Laitance and | oose particles shall be renoved.
Surfaces shall be noist but without free water when concrete is placed.

3.2 | NSTALLATI ON OF EMBEDDED | TEMS

Enbedded itens shall be free fromoil, |oose scale or rust, and paint.
Enbedded itens shall be installed at the locations indicated and required to
serve the intended purpose. Moids in sleeves, slots and inserts shall be
filled with readily removable material to prevent the entry of concrete.

3.3 BATCH NG M XI NG AND TRANSPCRTI NG CONCRETE

Ready- m xed concrete shall be batched, m xed and transported in accordance
with ASTM C 94, except as otherw se specified. Truck mxers, agitators, and
nonagitating units shall conply with NRMCA TWB. Ready-m x plant equi pnent
and facilities shall be certified in accordance with NRMCA C 3.

3.3.1 Adm xt ur es

Adm xtures shall be batched within an accuracy of 3 percent. Were two or
nore adm xtures are used in the same batch, they shall be batched separately
and nust be conpatible. Retarding adm xture shall be added wi thin one
mnute after addition of water is conplete or in the first quarter of the
required mxing time, whichever is first. Superplasticizing adm xtures
shal | be added as recomrended by manufacturer. Concrete that shows evi dence
of total collapse or segregation caused by the use of adnixture shall be
removed fromthe site.

3.3.2 Control of Mxing Water
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No water fromthe truck systemor el sewhere shall be added after the initia
introduction of mxing water for the batch except when on arrival at the
jobsite, the slunmp of the concrete is less than that specified. Wter added
to bring the slunp within the specified range shall not change the tota
water in the concrete to a point that the approved water-cenment ratio is
exceeded. The drumshall be turned an additional 30 revolutions, or nore,

i f necessary, until the added water is uniformy nixed into the concrete.
Water shall not be added to the batch at any later tine.

.4 SAVPLI NG AND TESTI NG DURI NG CONSTRUCTI ON

Sanpling and Testing is the responsibility of the Contractor and shall be
perfornmed by an approved testing agency.

3.4.1 Sanpling of Concrete

Sanpl es of concrete for air, slunp, and strength tests shall be taken in
accordance with ASTM C 172.

3.4.1.1 Air Content

Test for air content shall be perforned in accordance with ASTM C 173 or
ASTM C 231. A mninumof 1 test per day shall be conducted for each pour of
air-entrai ned concrete.

3.4.1.2 Sunp

At least 2 slunp tests shall be nmade on randonly sel ected batches of each
m xture of concrete during each day's concrete placenent. Tests shall be
perfornmed in accordance with ASTM C 143.

3.4.2 BEvaluation and Acceptance of Concrete
3.4.2.1 Frequency of Testing

Sanpl es for strength tests of each class of concrete placed each day shal

be taken not |less than once a day, nor |less than once for each 150 cubic
yards of concrete, nor |ess than once for each 5000 square feet of surface
area for slabs or walls. If this sanpling frequency results in less than 5
strength tests for a given class of concrete, tests shall be nade from at
least 5 randonmiy selected trucks or fromeach truck if fewer than 5 truck

| oads are used. Field cured specimens for determining formrenoval tine or
when a structure nay be put in service shall be made in nunbers directed to
check the adequacy of curing and protection of concrete in the structure.
The speci mens shall be renmoved fromthe nolds at the age of 24 hours and
shall be cured and protected, insofar as practicable, in the sane manner as
that given to the portion of the structure the sanples represent.

3.4.2.2 Testing Procedures

Cylinders for acceptance tests shall be nol ded and cured in accordance with
ASTM C 31. Cylinders shall be tested in accordance with ASTMC 39. A
strength test shall be the average of the strengths of two cylinders nmade
fromthe sane sanple of concrete and tested at 28 days or at anot her
specified test age.

3.4.2.3 Eval uati on of Results
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Concrete specified on the basis of conpressive strength will be considered
satisfactory if the averages of all sets of three consecutive strength test
resul ts equal or exceed the specified strength and no individual strength
test result falls belowthe required strength by nmore than 500 pounds per
squar e inch.

3.4.3 Investigation of LowStrength Test Results

When any strength test of standard-cured test cylinder falls bel owthe
specified strength requirement by nore than 500 pounds per square inch, or
if tests of field-cured cylinders indicate deficiencies in protection and
curing, steps shall be taken to assure that |oad-carrying capacity of the
structure is not jeopardized. Nondestructive testing in accordance with
ASTM C 597, ASTM C 803 or ASTM C 805 may be pernitted by the Contracting
Cficer to determine the relative strengths at various |ocations in the
structure as an aid in evaluating concrete strength in place or for
selecting areas to be cored. Such tests, however, shall not be used a basis
for acceptance or rejection. Wen strength of concrete in place is

consi dered potentially deficient, cores shall be obtained and tested in
accordance with ASTMC 42. At least three representative cores shall be
taken from each nenber or area of concrete in place that is considered
potentially deficient. The |location of cores shall be determned by the
Contracting Officer to least inpair the strength of the structure. |f the
concrete in the structure will be dry under service conditions, the cores
shall be air dried (tenperature 60 to 80 degrees F, relative humdity |ess
than 60 percent) for seven days before testing and shall be tested dry. |If
the concrete in the structure will be nore than superficially wet under
service conditions, the cores shall be tested after moisture conditioning in
accordance with ASTM C 42. Concrete in the area represented by the core
testing will be considered adequate if the average strength of the cores is
equal to or at least 85 percent of the specified strength requirement and if
no single core is less than 75 percent of the specified strength
requirement. |f the core tests are inconclusive or inpractical to obtain,
or if structural analysis does not confirmthe safety of the structure, |oad
tests may be directed by the Contracting Oficer in accordance with the
requirements of ACl 318. Concrete work eval uated by structural analysis or
by results of a load test and found deficient shall be corrected in a nanner
satisfactory to the Contracting Oficer. Al investigations, testing, |oad
tests, and correction of deficiencies shall be perforned, and approved by
the Contracting Officer, at the expense of the Contractor.

3.5 CONVEYI NG CONCRETE

Concrete shall be conveyed fromnixer to forns as rapidly as possible and
within the time interval specified in paragraph CONCRETE PLACEMENT by
nmet hods which will prevent segregation or |oss of ingredients.

3.5.1 Chut es

When concrete can be placed directly froma truck mxer or other
transporting equi pnent, chutes attached to this equi pment nay be used.
Separate chutes will not be pernitted except when specifically approved.

3.5.2 Buckets
Bucket design shall be such that concrete of the required slunp can be
readily di scharged. Bucket gates shall be essentially grout tight when

closed. The bucket shall provide means for positive regul ations of the
amount and rate of deposit of concrete in each dunping position
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3.5.3 Belt Conveyors

Belt conveyors may be used when approved. Belt conveyors shall be designed
for conveying concrete and shall be operated to assure a uniformfl ow of
concrete to the final place of deposit w thout segregation or |oss of
nortar. Conveyors shall be provided with positive neans for preventing
segregation of the concrete at transfer points and point of placenent.

3.5.4  Punps

Concrete nmay be conveyed by positive di splacement punps when approved

Punp shall be the piston or squeeze pressure type. Pipeline shall be stee
pi pe or heavy duty flexible hose. |Inside dianmeter of the pipe shall be at

| east three times the maxi numsize of the coarse aggregate. Distance to be
punped shall not exceed the limts recomrended by the punp manufacturer.
Concrete shall be supplied to the punp continuously. Wen punping is

conpl eted, the concrete remaining in the pipeline shall be ejected without
contam nating the concrete in place. After each use, the equi prent shall be
t horoughl y cleaned. Flushing water shall be wasted outside the forms.

3.6  CONCRETE PLACEMENT

M xed concrete which is transported in truck mxers or agitators or concrete
which is truck mxed, shall be discharged within 1-1/2 hours or before the
drum has revol ved 300 revol utions, whichever comes first after the
introduction of the mxing water to the cement and aggregates or the
introduction of the cenent to the aggregates. These limtations may be
wai ved by the Governnent if the concrete is of such slunp after the 1-1/2
hour time or 300 revolution linmt has been reached that it can be pl aced,
without the addition of water to the batch. Wen the concrete tenperature
exceeds 85 degrees F, the tine shall be reduced to 45 ninutes. Concrete
shall be placed within 15 mnutes after it has been di scharged fromthe

t ruck.

3.6.1 Placing Qperation

Concrete shall be handled fromnixer to forns in a continuous nanner unti
the approved unit of operation is conpleted. Adequate scaffolding, ranps
and wal kways shall be provided so that personnel and equi prent are not
supported by in-place reinforcement. Placing will not be pernitted when the
sun, heat, wind, or limtations of facilities furnished by the Contractor
prevent proper consolidation, finishing and curing. Concrete shall be
deposited as close as possible to its final position in the forns, and there
shall be no vertical drop greater than 8 feet except where suitable

equi pnent is provided to prevent segregation and where specifically

aut horized. Depositing of the concrete shall be so regulated that it wll
be effectively consolidated in horizontal |ayers not nore than 24 inches
thick, except that all slabs shall be placed in a single layer. Concrete to
recei ve other construction shall be screeded to the proper |evel to avoid
excessi ve shinmm ng or grouting.

3.6.2 Consol i dati on

I mredi ately after placing, each |ayer of concrete shall be consolidated by
internal vibrators, except for slabs 4 inches or less. The vibrators shal

at all tines be adequate in effectiveness and nunber to properly consolidate
the concrete; a spare vibrator shall be kept at the jobsite during all
concrete placing operations. The vibrators shall have a frequency of not

| ess than 8000 vibrations per ninute, and the head di aneter and anplitude
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shal |l be appropriate for the concrete nixture being placed. V brators shall
be inserted vertically at uniformspacing over the area of placenent. The
di stance between insertions shall be approximately 1-1/2 times the radius of
action of the vibrator so that the area being vibrated will overlap the

adj acent just-vibrated area by a fewinches. The vibrator shall penetrate
rapidly to the bottomof the |ayer and at |east 6 inches into the precedi ng
layer if there is such. Vibrator shall be held stationary until the
concrete is consolidated and then withdrawn slowy. The use of form
vibrators nust be specifically approved. M brators shall not be used to
transport concrete within the forns. Slabs 4 inches and | ess in thickness
shal | be consolidated by properly designed vibrating screeds or other
approved techni que. Excessive vibration of |ightweight concrete resulting
in segregation and flotation of coarse aggregate shall be avoi ded.

3.6.3 Cold Wather Requirenents

Speci al protection nmeasures, approved by the Contracting Oficer, shall be
used if freezing tenperatures are anticipated before the expiration of the
specified curing period. The anbient tenperature of the air where concrete
is to be placed and the tenperature of surfaces to receive concrete shall be
not |ess than 40 degrees F. The tenperature of the concrete when pl aced
shall be not less than 50 degrees F nor nore than 75 degrees F. Heating of
the mixing water or aggregates will be required to regulate the concrete
placing tenmperature. Materials entering the mxer shall be free fromice,
snow, or frozen lunps. Salt, chemicals or other materials shall not be
incorporated in the concrete to prevent freezing. Upon witten approval,
cal ciumchl ori de or chem cal adnmi xture conformng to ASTM C 494 Type C or E
may be used. The amount of cal ciumchloride shall not exceed 2 percent by
wei ght of the cenent, and it shall be batched in solution form Cal cium
chl oride shall not be used where concrete will be in contact with al um num
or zinc-coated itens, or where sulfate resistant or prestressed concrete is
speci fi ed.

3.6.4 \Warm \Wat her Requirenents

Concrete shall be placed in accordance with ACl 305R During periods of
war m weat her, the foll owi ng precautions shall be taken to prevent the
formation of plastic-shrinkage cracks resulting from excessive | oss of
noi sture fromthe concrete:

a. The netal forms and/or underlying base or subgrade naterials that
will not be covered by vapor barrier or sinilar material shall be cool ed by
sprinkling or fogging with water i medi ately before the placenent of
concrete.

b. Al concrete shall be delivered to the forns at a tenperature bel ow
85 degrees F., except that concrete with retardi ng adnm xtures may have
tenperatures of 85 ° to 90° F as deposited in the forns.

c. Placenent may be allowed only at night or in early norning hours if
necessary to maintain the concrete tenperature and keep fornms cool .

d. The concrete shall be placed and finished as rapidly as practicable
and curing will start imrediately after final finishing has been conpl eted
on any section of a floor or placenent.

e. The finished surface of the concrete shall be kept danp by applying

a water fog or mst with approved sprayi ng equi pment until mats can be
applied as required by the moist curing method.
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f. CQuring for the first 24 hours after placenment shall be by the noist
curing nethod.

.7 CONSTRUCTI ON JA NTS

Construction joints shall be |ocated as indicated or approved. Were
concrete work is interrupted by weather, end of work shift or other simlar
type of delay, l|ocation and type of construction joint shall be subject to
approval of the Contracting Oficer. Unless otherw se indicated and except
for slabs on grade, reinforcing steel shall extend through construction
joints.

03300- 14



3.8 FI N SH NG CONCRETE
3.8.1 Forned Surfaces
3.8.1.1 Repair of Surface Defects

Surface defects shall be repaired within 24 hours after the renoval of
forms. Honeyconbed and ot her defective areas shall be cut back to solid
concrete or to a depth of not less than 1 inch, whichever is greater. Edges
shal | be cut perpendicular to the surface of the concrete. The prepared
areas shall be danpened and brush-coated with neat cenent grout. The repair
shal | be made using nortar consisting of not nore than 1 part cenent to
2-1/2 parts sand. The mxed nortar shall be allowed to stand to stiffen
(approxi mately 45 mnutes), during which tine the nortar shall be
internmittently rem xed without the addition of water. After the nortar has
attained the stiffest consistency that will permt placing, the patching m x
shal | be thoroughly tanped into place by nmeans approved by the Contracting
G ficer and finished slightly higher than the surroundi ng surface. For

O ass B finished surfaces the cenent used in the patching nortar shall be a
bl end of job cement and white cement proportioned to produce a finished
repair surface matching, after curing, the color of adjacent surfaces.

Holes left after the renoval of formties shall be cleaned and filled with
patching nmortar. Holes left by the renoval of tie rods shall be reaned and
filled by dry-packing. Repaired surfaces shall be cured as required for

adj acent surfaces. The tenperature of concrete, nortar patching material,
and anbient air shall be above 50 degrees F while making repairs and during
the curing period. Concrete with defects which affect the strength of the
nmenber or with excessive honeyconbs will be rejected, or the defects shall
be corrected as directed.

3.8.1.2 dass A Finish

d ass A finish shall not be used.

3.8.1.3 dass B Finish

O ass B finish shall be used at all formed surfaces exposed to view Fins
shall be removed. Concrete surface shall be snooth with a texture at | east
equal to that obtained through the use of Grade B-B pl ywood f orms.

3.8.1.4 dass C Finish

dass C finish shall not be used.

3.8.1.5 dass D Finish

O ass D finish shall be used for all surfaces not exposed to view Fins

exceeding 1/4 inch in height shall be chipped or rubbed off. Concrete
surfaces shall be left with the texture inparted by the forns used.
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3.8.2 Unf orned Surf aces

In cold weather, the air tenperature in areas where concrete is being
finished shall not be less than 50 degrees F. |n hot w ndy weather when the
rate of evaporation of surface noisture, as deternined by methodol ogy
presented in ACl 305R nay reasonably be expected to exceed 0.2 pounds per
square foot per hour; coverings, w ndbreaks, or fog sprays shall be provided
as necessary to prevent premature setting and drying of the surface. The
dusting of surfaces with dry naterials or the addition of water during
finishing will not be permtted. Finished surfaces shall be plane, with no
devi ation greater than 5/ 16 inch when tested with a 10-foot straightedge

Fl oor tol erance nmeasurenents shall be nmade as soon as possible after
finishing. Wen forms or shoring are used the nmeasurenents shall be nade
prior to their removal. Surfaces shall be pitched to drains

3.8.2.1 Fl oat Fi ni sh

Slabs to receive a steel trowel finish shall be given a float finish
Screedi ng shall be followed i medi ately by darbying or bull floating before
bl eeding water is present, to bring the surface to a true, even pl ane.

After the concrete has stiffened to permt the operation and the water sheen
has di sappeared, it shall be wood floated. Concrete that portrays
stickiness shall be finished with a nagnesiumfloat in lieu of a wood float,
and left free of ridges and other projections.

Float finish is normally specified for surfaces that will receive other
treatment such as built-up roofing, nonslip surfacing material or other
types of dry-shake surface. |t should not be specified as a wearing
surface.

3.8.2.2 Trowel Finish

Apply trowel finish to nonolithic slab surfaces to be exposed to view and
slab surfaces to be covered with resilient flooring, carpet, ceramc or
quarry tile Apply trowel finish imediately followi ng floating. Surfaces
shall be trowelled to produce smooth, dense slabs free from bl eni shes
including trowel marks. In lieu of hand finishing, an approved power
finishing machi ne may be used in accordance with the directions of the
machi ne manufacturer. A final hard steel troweling shall be done by hand.

Trowel finish will be specified for nost wearing surfaces and where a snooth
finish is required.

3.8.2.3 Broom Fini sh
Broomfinish will be given to equi pment pads, steps, |andings and ranps, and
the slab surface at the mechanical room After floating, slabs shall be

lightly trowelled, and then broomed with a fiber-bristle brush in a
direction transverse to that of the nmain traffic.
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3.9 CURI NG AND PROTECTI ON
3.9.1 Cener al

Al concrete shall be cured by an approved nethod for the period of tine
gi ven bel ow

Concrete with Type |, cemnent 7 days
Concrete with Type | cenent
bl ended with pozzol an 7 days

I mredi ately after placenent, concrete shall be protected from prenature
drying extrenes in tenperatures, rapid tenperature change, mechanical injury
and injury fromrain and flowing water. Air and forns in contact with
concrete shall be maintained at a tenperature above 50 degrees F for the
first 3 days and at a tenperature above 32 degrees F for the renai nder of
the specified curing period. Exhaust funes from conbustion heating units
shall be vented to the outside of the enclosure and heaters and ducts shall
be placed and directed so as not to cause areas of overheating and drying of
concrete surfaces or to create fire hazards. Al materials and equi prent
needed for adequate curing and protection shall be available and at the site
prior to placing concrete. No fire or excessive heat shall be pernmtted
near or in direct contact with the concrete at any tine. Quring shall be
acconpl i shed by the noist curing nethod.

3.9.2 Mist Quring

Concrete to be noist-cured shall be maintained continuously wet for the
entire curing period. |f water or curing materials used stains or discolors
concrete surfaces which are to be permanently exposed, the concrete surfaces
shall be cleaned. Wen wooden forns are left in place during curing, they
shall be kept wet at all times. |If the forns are renoved before the end of
the curing period, curing shall be carried out as on unforned surfaces,
using suitable materials. Horizontal surfaces shall be cured by pondi ng, by
covering with a 2-inch mni mumthi ckness of continuously saturated sand, or
by covering with waterproof paper, polyethylene sheet, polyethylene-coated
burlap or saturated burl ap.

3.10  SETTI NG BASE PLATES AND BEARI NG PLATES

After being properly positioned, colum base plates, bearing plates for
beans and simlar structural nenbers, and machi nery and equi pment base

pl ates shall be set to the proper line and el evation w th danp-pack beddi ng
nortar, except where nonshrink grout is indicated. The thickness of the
nortar or grout shall be approximately 1/24 the width of the plate, but not
less than 3/4 inch. GConcrete and metal surfaces in contact with grout shall
be clean and free of oil and grease, and concrete surfaces in contact with
grout shall be danmp and free of |aitance when grout is placed.
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3.10.1 Danp- Pack Beddi ng Mrtar

Danp- pack bedding nmortar shall consist of 1 part cenent and 2-1/2 parts fine
aggregat e having water content such that a mass of nortar tightly squeezed
inthe hand will retain its shape but w |l crunble when disturbed. The
space between the top of the concrete and bottom of the bearing plate or
base shall be packed with the bedding nmortar by tanping or ramming with a
bar or rod until it is conpletely filled.

3.10.2 Nonshri nk G out

Nonshrink grout shall be nixed and placed in accordance with materi al
manufacturer's witten recomrendati ons. Forms of wood or other suitable
material shall be used to retain the grout. The grout shall be placed

qui ckly and continuously, conpletely filling the space w thout segregation
or bl eeding of the m x.

3.10.3 Treatnment of Exposed Surfaces

For netal - oxi di zi ng nonshrink grout, exposed surfaces shall be cut back 1
inch and i mredi ately covered with a parget coat of nortar consisting of 1
part portland cement and 2-1/2 parts fine aggregate by weight, with
sufficient water to make a plastic nmixture. The parge coat shall have a
smooth finish. For other nortars or grouts, exposed surfaces shall be |eft
untreated. CQuring shall conply w th paragraph CUR NG AND PROTECTI ON.

-00o0 - -
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